Smallholder farmers in Namutumba district draw on a combination of adaptation strategies to respond to effects of climate variability. However, there is limited scholarly evidence and explanation that has been conducted on the factors that influence the choice of alternative sets of strategies that smallholder farmers use in response to climate variability specific stress and literature that disentangles climatic stressors specific adaptation options. A multi-stage sampling procedure was employed to select the study area and household respondents. The study used cross-sectional research design to collect both quantitative and qualitative data. Household data was collected from 160 respondents with a structured questionnaire supported by key informant interviews. Multinomial logit modeling (MNL) was used to determine the relative influence of selected household socio-demographic factors on the choice of adaptation strategies against the dry spell. Principal Components Analysis (PCA) was used to create weighted adaptation index for categorizing various similar adaptation strategies. In order to respond to the impact of climate variability stresses, smallholder farmers have adapted growing drought-resistant crops (12.2%), extension of the agricultural frontier into wetlands during the dry spells (37%), whereas use of crop rotation (9.8%) is the most dominant strategies used to manage pest and diseases, similarly soil and water conservation (15.3%) and climate-smart planning basin (11%) are the most dominant adaptation strategies use to manage flood. Empirical results from multinomial logit modeling showed that predictor variables gend- er, level of education, years of farming, house size, access to credit, and own radio have a significant influence on the choice of adaptation strategies with differences significant level during the dry spell. The study recommends that future policies should focus on strengthening the existing extension training package, strengthening the existing farmer's groups and cooperatives, encouraging informal social networks in order to boost smallholder farmers' adaptation to climate variability.
Introduction
The climate has changed, is changing, and will continue to change regardless of what investments in it mitigation are made [1] . As a result of climate change atmosphere and oceans have warmed, sea levels have risen and glaciers and ice sheets have decreased in size. This has been mainly caused by greenhouse gas emissions from human activities. This, in turn, has had tremendous effects on ecosystems, coastal systems, fire regimes, food and water security, health, infrastructure and human security [2] . With climate change, new occurrences with some seasons being drier than others, having more precipitations than others and having higher temperatures than others have appeared causing climate variability.
Like in the other sub-Saharan countries, most smallholder farmers households in Uganda depend on cereals (most especially, maize) as a contributing; if not principal, the source of food and nutrition [3] . Maize is one of the important grains in eastern Uganda as well as in Namutumba district, not only on the basis of the number of farmers that engaged in its cultivation but also in its economic value. Despite its high yield potential, maize production is however confronted with several bottlenecks. One of the major constraints is recurrent dry spell and flooding during the growing season, which, significantly reduce maize yield [4] . Also, climate variability presents many constraints among smallholder farmers in Uganda because of the increase in temperature which reduces moisture in the soil in addition to the increased variability in rainfall for most parts of Uganda [5] . Uganda particularly Namutumba district is already vulnerable to extremes climatic variability; and climate variability is likely to increase the frequency and magnitude of some natural hazards and extreme weather events [6] . These extreme events could be worsened by existing institutional, economic and social challenges in the region, particularly for those areas and communities depending on resources that are sensitive to climate variability [7] . This is expected to pose a huge threat to smallholder farmers in most district of eastern Uganda due to their overwhelming reliance on small-scale farming [8] [9] .
There are however several efforts by smallholder farmers to reduce climate variability challenges by adapting to strategies that include but are not limited to sharing of indigenous and improved technological knowledge on crop diversification, switching crops, irrigation, crop rotation, mulching, integrated pest management, agroforestry systems, water and soil conservation, better crop management and use of improved crop varieties among others [10] [11] . While this is true, little empirical evidence exists to substantiate the context that guides the farmer's choices of one strategy or package of strategies to employ in their effort to reduce climate variability related challenges. In this regard, the context including the, socio-economic, farmers' institutional arrangement on land, climatic variables, actors' interaction mechanism and information flows system that work in unison or independently to inform farmers' choice of adaptation strategies to climate variability form the core reason of this study. Therefore the objective of this study was 1) To identify and characterize adaptation strategies employed by smallholder farmers to manage climate variability stresses; 2) To determine the factors that influence smallholder farmers' choice of alternative sets and combinations of adaptation strategies to climate variability in Namutumba district.
Materials and Methods

Study Area
The study was conducted in Magada, Bulange, Namutumba, and Ivukula Sub County of Namutumba district as show in Figure 1 . The district is located in southeastern Uganda; approximately 152 km (94.00 miles) from Kampala city; the main administrative capital of Uganda. Namutumba district geographically lies between Latitudes 00˚50'06''N and Longitudes 33˚41'06''E. The total area covered by the district is 801.87 sq•km most of which is land. Namutumba district was selected owing to its fragility and sensitivity to climate variability incident. For instance, the districts experience the occurrence of climatic events such as droughts and floods in 2010 and 2012 respectively leading to severe socio-economic impacts that included food insecurity, crop diseases, pests and as well as yield losses. Figure 1 . Namutumba district in eastern Uganda.
Design and Sampling Techniques
By considering the time and logistic constraints into account the study employed a cross-sectional survey research design in order to assess the overall activities at one shot as described by [12] . The design captures a sample of the population as representative of the population and it is easy to use for descriptive and empirical studies. In this study, the researcher employed both purposive and random sampling technique for selecting study area and sampled farmers' households, respectively. First the region and the district was selected purposively considering the fact that it is one of the most vulnerable areas to the impacts of climate change in eastern Uganda, which is evidenced by the 2010 floods and drought according to environmental alert-Uganda working report [13] and due to it fragility and sensitivity to climate variability [14] .
Secondly, four sub-counties were selected district based on the fact that they were identified the most vulnerable counties to the impacts of climate variability in Namutumba district. Two parishes were selected from each sub-county making a total of 8 parishes in all the 4 sub-counties, also purposively, basing on information that was obtained from the local leaders regarding the parishes that have suffered more from climatic shocks like floods and drought in the last ten years. From each of the 8 parishes, two villages were selected randomly from each of the parishes to make a total of 16 villages due to their agricultural production potential. Then a sample of households was selected from each of the 16 villages using proportionality sampling to the size of the population.
Data Sources and Collection
In this study, both qualitative and quantitative data from primary and secondary sources were used. Primary data were collected from the sampled respondents on different issues such as household characteristics observed changed in climate variability stresses, adaptation strategies employed to deal with specific climate variability stress and all other variables hypothesized to influence the choice of adaptation strategies. To have detailed information useful to draw the right conclusion from the survey exercise, qualitative information was also gathered through holding focus group discussion with smallholder farmers from the samples study area. In addition, secondary data were collected from records from different stakeholders particularly the district agricultural offices, and related literature prepared by the government and nongovernmental organization.
A household survey was conducted to assess the adaptation strategies employed by smallholder farmers' households to the consequences of climate variability stressors. A structured household survey questionnaire was used to carry out household interviews. For a better understanding and facilitation process, the schedule was translated into Lusoga language. Firstly, the household questionnaires were pre-tested before actual data collection at the farm level on 10 randomly selected non-sample households to check their reliability and validity American Journal of Climate Change before the ready data collection, this actual help to avoid the ambiguity of some of the questionnaire items. The modification was made to amend some of the questions to make them fit to the context. Training was given for the selected 5 enumerators on the contents of the interview questionnaires and methodology to approach farmers. The survey was conducted under the close supervision and full participation of the researcher. The data collected through household survey were cross-checked with systematic focus group discussion and direct observation aimed at getting a holistic picture of the adaptation strategies of smallholder farmers to climate variability in the area. Household semi-structured questionnaire and interview were employed to determine farmers' choice factors that influence of adaptation option to climate variability. A structured household interview was used to collect the socio-economic data of the study. The data that was obtained by this method include demographic characteristics of households, farmer's choice and the decision of adaptation strategies to climate shocks.
Structured household interviews were administered to the target respondents using a questionnaire. One of the underlying motivations for the household choice of alternative adaptation strategies to climate variability stresses is to maximize utility from expected earnings from a particular strategy [15] . Thus, smallholder farmer choice of which adaptation strategy to engage in can be based on the random utility framework as specified by [16] . The random utility model (RUM) postulates that farmer choice of different adaptation strategies is geared towards maximizing its utility. I specify a common formulation of linear random utility model as;
Data Analysis
where: 1, , I N =  are the individual smallholder farmer and 1, , j J =  are the Alternative adaptation strategies.
X ij vectors = the factors that influence smallholder farmers' choice of adaptation practices to climate variability and ε ij is the random error term. In this model, we guess that smallholder farmers are rational decision makers who maximize the utility from adaptation practices in their farming activities and also predict that farmers face climatic related stresses in their farming activities will look for adaptation practices. If farmer i make choice j adaptation, in particular, we assume that U ij is the maximum utility among the J adaptation strategies.
Prob (U ij > U ik )… for all other k ≠ j, the probability of smallholder farmer American Journal of Climate Change chooses a particular alternative j is given by the probability that the utility of that alternative to the farmer is greater than the utility to that farmer of all other alternative J.
This study used the multinomial logit (MNL) model to analyze the factors that driver smallholder farmer choice adaptation strategies because it is widely used in studies involving multiple choices and is easier to compute than multinomial probit (MNP). The merit of using MNL model is its simplicity in calculating the choice probabilities that are expressible in analytical form. The MNL model was used by many researchers to model climate change adaptation of smallholder farmers [17] . Therefore, this study used multinomial logit model choice of climate variability adaptation strategies because MNL model for choice of adaptation strategies specifies the relationship between the probability of choosing an adaptation strategy and the set of predictor variables.
To describe the multinomial logit model, let Y denoted a vector of adaptation strategies for climate variability to chosen by smallholder farmer. Assuming the adaptation method farmers' choice depends on the socioeconomic characteristic of the farmers' and access to informal and formal institutions. The Multinomial logit model for the adaptation choice can be specified as a relationship between the probability of choosing a practice and a set of explanatory variables X [18] .
( )
Equation (1) is normalized to remove indeterminacy in the model by assuming = 0 and the probabilities can be estimated as:
Maximum likelihood estimates of Equation (2) yield the log-odds ratio
The dependent variable of any adaptation strategies is, therefore, the log of odd in relation to the base categories.
According to [19] , the MNL coefficients are difficult to interpret and associating with the jth outcome is tempting. Marginal effect is use to interpret the effect of independent variable on the dependent variable in terms of probabilities.
The marginal effects, measure the expected change in the probability of a particular choice being made with respect to a unite change in the explanatory variable [20] . The weighted adaptation index was created using Principal Component Analysis (PCA) based on the number of adaptation strategies smallholder farmers choose against each of the climate variability stresses to extract one or American Journal of Climate Change more linear combinations of adaptation strategies. [21] stated that principal component analysis is used to assign weights single variables in order to generate a combination of a similar variable. Therefore, the principal component analysis is used in this study as to identify similarities in the adaptation strategies for easy categorization. Using the weighted index from the principal component analysis the adaptation strategies for each climatic stress were categorized into the following categories. Dry spell adaptation strategies were categorized into 5, as soil and water conservation, diversify multiples occupation, changing crop calendar, cultivating in wetland and no adaptation.
Model Specification
To achieve the second objective on the factors that influence the choice of adaptation strategies by smallholder farmers in study area, the structural form was reduced and the variable fitting in the model as:; Yi = β 0 + β 1 gender+ β 2 marital status + β 3 level of education + β 5 year of farming + β 6 household size + β 7 land size + β 8 area under crops + β 9 access to extension + β 10 credit + β 11 belong to groups + β 12 land tenure + β 14 income + β 15 own radio + β 16 information + β 17 training on climate adaptation + i e , where Yi is the number of adaptation strategies smallholder farmer was involved in the explanatory variables.
Results and Discussions
Adaptation Strategies Used by Smallholder Farmers in Managing Climate Stresses in Namutumba District
Smallholder farmers who observed the existence of climate variability had suitably choice and implement one or more adaptation strategies as means to reduce the adverse effects of the climate variability stresses. Results from household survey indicate that smallholder farmers have choice and employed ranges of long-term and short-term adaptation strategies, some of which are inward and outward-looking and might require financial or non-financial resources in order to deal with specific climatic stress such as dry spell, floods, heavy rain, pest and diseases, occurrence of hailstorm in the study area as presented in Table 1 . As one farmer in Magada Sub County explained during the focus group discussion (FGDs) that, "we are dependent on the rains from God, and there is no alternative for us to change these weather patterns", smallholder farm embark on the extension of agricultural frontier into wetlands during the long dry spells (37%) while some smallholder farmers have built water harvesting structure such as dug water ponds to store excess rainwater and use it during dry spell, but this types of water harvest has only occurred on a very small scale. Results in Table 1 indicated that 34.5% of the farmers' interview are employed micro irrigation during dry spell. In addition to dug water harvest ponds, other potential adaptation strategies discussed during the focus group include the use of large containers to store rainwater, but again, the lack of capital prevented most households from using these strategies. Smallholder farmers also reported the growing of drought tolerant crop varieties, such as cassava. By far, the most effective long-term adaptation strategy employed by farmers is to diversify their income include engaging off-farm activities during dry spell. The farmers during FGDs reported that when you extensively engaged in off-farm activities, such as wage-earning jobs, owning small shops, or selling livestock, you have a better chance to deals with climate-related stresses than their farming neighbors. The farmers were more hesitant to practices mixed farming order to adapt to the unexpected occurrence of a dry spell.
This finding agrees with the current discussion about crop diversity in which most smallholder farmers are interested in changing their cropping practices to better suit the current, drier, weather conditions [22] . The farmer in the study area has considered diversifying crop varieties as an option to deal with weather variation. Adaptation strategies employed by smallholder farmers during floods include building soil and water conservation structures (42.5%) and water harvesting structures (6.9%) for example building trenches and reservoirs to divert and store runoff water. During the focus group discussion (FGDs) farmers reported building trenches but due to the labor requirements, people only built trenches to protect those areas under crop and home. Many smallholder farmers would like to expand these trench practices to better manage with future floods. One farmer in Madaga Sub County also constructed pools and canals to divert and hold the excess water, but due to the local traditional techniques of construction, these reservoirs usually broke down during heavy rains.
Smallholder farmers reported the use of climate-smart planting basin (Figure 2 ) to reduce soil erosion by slowing water velocity as some adaptation strategies during both heavy rain (33.1%) and flood (6.3%). During the focus group discussion (FGDs) farmers reported that trees are helpful because, according to one farmer, "Tree help keeps the soil in one place". Even farmers who had not been involved in climate-smart agriculture cited the important of using trees to reduce their exposure to floods and heavy rain. Smallholder Farmers in study area also reported that trees help them deal with the dry spell, as they found that selling tree crops, like fuel wood and fruit, during times when other crops had failed provided them with additional income to purchase other food and cope with the situation. Smallholder farmers were also asked to mention the adaptation strategies they use dealing pests and diseases incidences. The results show that the use of crop rotation (83.1%) emerged as the most used adaptation practices against pests and diseases and the use of intercropping, mulching, abandon the growing of some crops which are easily susceptible pest and disease attacked were some of the practices employed in the area. All these methods are known as integrated pest management that involves the use of different methods in managing pests and disease in crops at a given time. During focus groups discussion with farmers, harvested cereals are also preserved by keeping them above fire places in specially made stores known as Ekyaagi in Lusoga. Farmers, however, acknowledged that cereals stored still get infested by pests. They are not aware of the correct heap width and even for how long the Ekyaagi can be effective, leave alone the amount of heat needed.
Multiples Adaptation Strategies Categorization Using Principal Component Analysis
As noticed earlier, the majority of the smallholder farmers who choice adaptation strategies engage in multiple combinations of adaptation strategies in response to specific stress. Therefore, in this study, the identified adaptation strategies choose by smallholder farmers in response to climatic stresses were combined into categories with respect to each stress for the convenience of model's analysis and because of their close relationship. They identify adaptation strategies were attached weight using principal component analysis (PCA). PCA is fundamentally a dimension reduction technique for multivariate data analysis, according to [25] . The first principal component defines the linear index of all the variables from a set of variables which captures the largest amount of information common to all the variables. This will help to capture the highest variability in the data. Furthermore, the heaviest loading of principal component expressed in terms of the variables is an index for each household which will capture the largest amount of information. From the principal component analysis, different principal components were extracted cross all the climate variability stresses as presented in Table 2 . The model was fitted into STATA version 12 and tested for multicollinearity.
Multinomial Logit Regression Model Results and Discussions
The existence of multicollinearity between the explanatory variable was checked using Variance Inflating Factor (VIF) and correlation matrix methods prior to running the final regression analysis. The results of the test indicate the presence of no severe problem of multicollinearity among the explanatory variables. The rule of thumb for interpreting is that the variance inflation factor should be between 0 and 1. If the VIF is equal to 1 there is no problem of multicollinearity among independent variables, but if the Variance Inflation Factor (VIF) is more than 1, the independent variables might be moderately correlated. A VIF between 5 and 10 specifies high correlation that could be complex [16] . And if the variance inflation factor goes above 10, it can be assumed that the regression coefficients are poorly estimated due to multicollinearity which can be addressed by removing highly correlated independent variables from the model to ensure noreduction in the precision of the parameter estimate in the multinomial logit model. The results of the test indicate the presence of no severe problem of multicollinearity among the explanatory variables. Since the VIF for each explanatory variable is less than 2 with a mean of 1.45 for each of the explanatory variable which indicates that no problem of multicollinearity was detected as in Table   3 .
Therefore the use of the MNL model description was found to be suitable, and model has been used previously by different scholars [20] [34] [29] to estimate the decision for the adoption of climate change adaptation technologies by farmers.
Factors That Influencing the Choice of Adaptation Strategies during the Dry Spell
In this subsection, Table 4 and Table 5 provide the results on factors influencing smallholder farmers' choice of actual adaptation strategies in response to climate variability stresses. Farmers in Namutumba district observed six climate variability stresses; however, for this subsection we will take dry spell because it's the most occurring stress for analysis. The model constructed is based on the factors that determine the choice of different adaptation strategies during the dry spell. It is also essential to note that smallholder farmers used different adaptation strategies to respond to dry spell in the study area.
The Multinomial Logit Model was run taking "No adaptation options" as the base category against which the remaining outcomes are compared with. Given the argument from the literature that parameter estimates of the multinomial logit model provide only the direction of the effect of the independent variable on the dependent variable. Then we go further to compute the magnitude of effect by using strata command margins, dydx (*) pre (out (*)) after multinomial logit model by computed the marginal effect for the ease of interpretation, for each outcome in the dependent variable. In the context of this research the marginal American Journal of Climate Change effects refer to change in probability of a particular choice of adaptation strategiesagainst climate variability stresses for a unit change in the explanatory variables. Therefore, MNL model was run based on one the of most occurring climate variability stress, that is, dry spell. The hypothesized explanatory variables were entered into Multinomial logit model (MNL) to see their individual and aggregate influence on the choice of adaptation strategies in response to a dry spell in Namutumba district. As the results indicate clearly in Table 4 , the probability of chi-square shows that likelihood ratio statistics are highly significant at p < 0.0000, suggesting that the model has a strong explanatory power. Also, the model has a pseudo R 2 of 0.3397 which means that 33.97% of the variation in the dependent variable is due to the variations in the independent variables and that confirming households' choice of adaptation strategies could be attributed to fitted covariates, the R 2 measure of goodness of fit and therefore the model appeared to have performed very well. The parameter estimates of the MNL model was used to provide the direction of the effect of the independent variables on the response variable, where parameter estimates represent neither the actual magnitude of change nor the probabilities.
As mention earlier, the parameter estimates of the MNL model provide only the direction of the effect of the explanatory variables on the response variable:
parameter estimates do not denote actual magnitude of change or probabilities. Prob > chi2 0.0000; Pseudo R-Square 0.3397; Notes: *, **, *** = significant at 10%, 5%, and 1% probability level, respectively.
B. J. Ajak et al.
Thus, the marginal effects from the MNL, which measure the expected change in probability of a particular choice adaptation being made with respect to a unit change in an independent variable, are indicated and discussed (Table 5 ).
The marginal effect results were considered for interpretation. Table 5 showed the factors that showed the level of significance at 1%, 5%, and 10% respectively are:
Gender of household head: As hypothesized earlier, the gender of the household head is significantly and positively connected with the likelihood of choosing soil and water conservation and cultivating in the wetland by 0.004 and Notes: *, **, *** = significant at 10%, 5%, and 1% probability level, respectively. Level-Educ (Education level), Areundcro (Area under crop), (Belonging to group), Accredit (Access to credit), Accexten (Access to extension), Acctraincliva (Training on climate variability related topic), and Own radio. 0.002 at 1% level of significance during dry spell. Male-headed households were 10.9% associated with the choice of soil and water conservation and cultivation in the wetland at 12.9% during the dry spell. It is more expected that male-headed households have more likelihood of choosing these strategies than the female because they are labor demanding and require better information. This finding concurs with the argument that male-headed households are more likely to get skills and information about new strategies, unlike female-headed households who have inadequate access to information [26] [27] . While contrary to the above results is negative association of gender with the likelihood of choosing to diversify multiples occupation at 0.051 probability level, this is because the probability of choosing and employing engagement in diversify multiples occupation during dry spell strategies decreases by 12% since the decision-maker are largely male as reported during the focus group discussion (FGD) that male head household have power over what strategies should the members of the household choose and employed to deal with climatic stress.
Age of the household head: Results in Table 3 showed that age of the household was negatively and significantly associated with the choice of soil and water conservation combine with at p < 0.001 level of significance. In this case, a one-unit increase in the age of the household decrease the probability of choosing soil and water conservation, which means that a one-unit increase in the age American Journal of Climate Change of the household decreases the probability of using soil and water conservation during dry spell by 70.8% times relative to the base category. On the other hand, the age of the household head shows a positive correlation with the farmers who choose none of the adaptation (No adaptation) at p < 0.038. This implies that older farmers are less likely to choose soil and water conservation because they require more labor. The younger households are energized and active than older household to choose soil and water conservation and micro-irrigation as an adaptation strategy to dry spell. This finding is in agreement with [28] who noted that older households' are less likely to choose a single or combination of adaptation strategies compared with the younger household head.
Marital status: The coefficient of marital status was positively and significantly correlated to the probability of the household choosing no adaptation at p < 0.010 during the period of a dry spell. This implies that there is an inverse relationship between marital status and farmers' choice of no adaptation to the impact of dry spell. Thus, the marital status of the respondents is not inquisitive about the vagaries of a dry spell while the majority who were, married and not aged is more knowledgeable about climate variability. This suggests that unmarried household heads could have a small household size which could mean less family labor for crop production practices and less engagement in adaptation strategy against the dry spell.
Level of education: Smallholder farmer level of education increases the probability of choosing soil and water conservation to dry spell at 1% probability level (p < 0.001). This implied that a unit increase in the level of education would result in a 1.4% increase in the probability of choosing soil and water conservation against the impact of a dry spell on their farming activities. These results are in agreement with the findings of [28] . Contrary to expectation, the level of education was found to be significant and negatively correlated with the choice of diversify multiples occupation such as engagement in off farm business and mixed farming at p < 0.001 level of significant. This meant a unit increase in one level of education would result to a decrease in the choice of diversifying multiples occupation as adaptation strategies during the period of a dry spell. This was contrary to expectation where higher level of education was believed to be positively related to choice of any adaptation strategies. This is because the practices of engaging in diversify multiples occupation as adaptation strategies during dry spell is labour intensive and tedious and this may be the reason why highly educated level households will avoid using them than their less educated counterparts because education also broadens alternative income earning opportunities [29] .
Belonging to a group: Involvement of the smallholder farmer in group is positive and significantly at less than 1% level (p < 0.000) related to choose of soil and water conservation as an adaptation strategy employed by smallholder farmers during dry spell, implying that the probability of choosing soil and water conservation as an adaptation strategy during dry spell is higher for those far- The area under crop: The coefficient of an area under crop was positively and significantly correlated with the choice of cultivating in wetland during the dry spell at 1% significant level (p < 0.001) as shown in Table 3 . Indeed, smallholder farmers who have large are under crop near the swamp are more likely to choose the practices of cultivating in wet land because they have better natural capital than smallholder farmers who have small farm area. Therefore, they can easily invest in wetland cultivation, which demands relatively high investment costs. This result agrees with the findings of [31] which indicates that area under crop positively related to adaptation alternatives, and [32] also find out that area under crop significantly and positively correlated with adaptation. In contrast, marginal the coefficient of an area under crop is negatively but statistically significant at p < 0.094 related with no adaptation.
Access to credit: As the marginal coefficient shown in Table 3 , access to credit had a negative influence on the probability of choosing soil and water soil conservation at less than 1% significant level (p < 0.000) as adaptation strategies to dry spell. This implies a marginal increase in access to credit would lead to decrease in the probability of choosing and using soil and water conservation by 26.6% and positively correlated to the choice of no adaptation at 1% significant level (p < 0.001). The negative sign shows that smallholder farmers get the credit and use it for his or her household subsistence need while not investing in productive strategies against the impact of dry spell however this does not agree with the innovation theory [33] .
Access to extension service: Results of the multinomial logit models shows that access to extension amenities has positive and significant association with the probability of choosing soil and water conservation at p < 0.003 and changing crop calendar at p < 0.003 level of significance. This indicates that a one-unit increase in the extension contact is likely to increase the likelihood of the small-holder farmer choosing and adapting soil and water conservation and changing cropping calendar category as adaptation strategies to dry spell by 27.8% and 24.2% higher than those households' who do not have access to extension services. Smallholder farmers who have regular access to extension services are more likely to be informed of the expected dry spell period. This result concurs with many researchers; [34] who find out that farmers who obtain information through extension workers are more likely to be aware of the changes in climatic pattern and choice adaptation strategies in order to deal with such stress.
Own Radio: As hypothesized earlier, having a radio by smallholder farmers has a positive and significant influence on the choice of engagement in diversifying multiples occupation at p < 0.006% and changing of crop calendar at p < 0.001. Ownership of radio has the likelihood of increasing the probability of choosing to diversify multiples occupation category such as off-farm business and mixed farming adaptation strategies and changing crop calendar during dry spell by 15.5% and 10.3% respectively. Households with access to radio are privilege to lots of information on how to deal with dry spell. This suggests that dry spell awareness campaign on radio and other media channels is an effective way of providing information to smallholder farmers on how to prepare and cope during the period of dry spell occurrence by engaging in practices of diversifying multiples occupation. Radio such as Baaba FM in Jinja and Eye FM were mentioned during the focus group discussion (FGDs) to provide information and campaign on the expected period of the dry spell in the area.
Conclusions
Adaptation strategies used by the majority of the household's respondents included soil and water conservation, mixed farming, engaging in off-farm activities, use of mulching, use of manure, growing of food security crop and changing planting date. Other common adaptation strategies included crop water harvesting techniques, early planting, inter-cropping, and crop rotation, cultivating in wetland and rearing livestock. Adaptation strategies like change crop calendar with respect to the stress and use of drought-tolerant crops have low adoption rates in the area. However, in some cases, the farmers opt for such strategies owing to the fact that they have limited access to resources and choices because of socioeconomic factors.
Through the use of these adaptation strategies farmers manage to increase their resilience to climate variability related stresses but there is still a need to improve household adaptation level through strengthening the farmers' adaptation coping strategies because smallholder farmers believed that climate variability was a major cause of declining yields and increase in the crop pest and disease incident, reduction in quantity and water quality and, food shortage during certain period of the year, high risk of crop damage as a consequence of flood and dry spell in the study area. In general, based on the respondents around 99% of the smallholder farmers have taken at least one or combination of adaptation strategies in response to climate variability impact on their farming activities. American Journal of Climate Change Study finding showed that several factors significantly influenced the choice of dry spell-induced adaptation strategies. These were the gender of the household, the age of household, household size, years of farming experience, access to credit, household income, membership of group or associations, access to extension services, the size of area under crop and ownership of radio.
Recommendations
Based on the findings and results of the study, the following recommendations are suggested to lessen the diverse impacts of climate variability on farming system and rural livelihood of smallholder farmers in Namutumba district.
1) Strengthening smallholder farmers existing water and soil conservation and expand the area cultivated with irrigation schemes. In addition, government and NGOs programmes need to build on existing knowledge and adaptation strategies in order to ensure sustainability of their activities.
2) Policymakers should focus at enhancing smallholder farmers' household characteristics by reviewing farmer extension so as to come up with devising a package that is tailored to the perceived actual needs of smallholder farmers and designing farm management adoption programmes based on the farmers household characteristic, such as years of schooling, gender, and membership to social groups.
3) Given the high degree of uncertainty about how climate variability affects smallholder farmers in the area, government policy intervention in the state should focus primarily on strengthen the capacity of smallholder farmers and institutions for identifying and assessing climate variability through programmes to educate and inform smallholder farmers and other relevant stakeholders on climate variability and their potential impacts on farmers' farming activities. 4) Government future policies and Non-Governmental organization programme should also be able to strengthen the ability of smallholder farmers and local institutions in the area by determining and coordinated efforts through programme that educate them on climate variability and their potential impacts on smallholder farmers' farming activities while gearing towards increasing smallholder farmers' access to weather forecasts as a strategy to increase awareness and therefore preparedness for drought and flood occurrences, among other climate variability related shocks. Additionally, policy interventions that encourage informal social networks i.e. farmer to farmer extension services can promote group discussions. This is very necessary for smallholder farmers to share experience, information, and knowledge among them. Therefore, policy option which is intended for reducing the climate variability related difficulties should also focus on accessing improved inputs such as better seeds, and micro-irrigation equipment's to smallholder farmers at a fair price.
